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Fertilizer spreaders  having  a  v-shaped  bottom  with  a 
movable  flat  center  plate  disposed  along  the  centerto  provide 
a  calibrated  gate  opening  for  discharge  of  pellets  are  equip- 
ped  with  a  feed  wheel  assembly  to  overcome  caking,  abra- 
sion,  and  crushing  of  the  pellets. 



This  i n v e n t i o n   r e l a t e s   to  an  improvement  on  a  s p r e a d e r   f o r  

f i e l d   a p p l i c a t i o n   of  p a r t i c u l a t e   f e r t i l i z e r s   and /or   p e s t i c i d e s .  

More  p a r t i c u l a r l y ,   t h i s   i n v e n t i o n   is  d i r e c t e d   to  an  improved  

hopper  and  feed  wheel  assembly  which  p rov ides   f o r  u n i f o r m  

d i s c h a r g e   of  f e r t i l i z e r   or  p e s t i c i d e   with  minimal  c o n c o m i t t a n t  

c ru sh ing   or  caking  of  the  f e r t i l i z e r   or  p e s t i c i d e  w h e n   s a i d  

hopper  is  employed  in  a  c o n v e n t i o n a l   s p r e a d e r .  

F e r t i l i z e r   and/or   p e s t i c i d e   sp reade r s   c u r r e n t l y   employed 

in  or thodox  a g r i c u l t u r a l   p r a c t i c e   are  t y p i c a l l y   equipped  w i t h  

one  or  more  hoppers  or  bins  for  s to rage   and  metered  d i s c h a r g e  

of  the  f e r t i l i z e r   or  p e s t i c i d e   during  f i e l d   use.  As  a  r u l e ,  

these   hopper  or  s t o r a g e   bins  are  box  l ike   c o n t a i n e r s   h a v i n g  

bottom  o u t l e t s   for  con t inuous   d i s cha rge   of  f e r t i l i z e r   in to   a  

s e r i e s   of  tubes  or  channe l s   l ead ing   to  equa l ly   spaced  d i f f u s e r s  

or  o ther   s u i t a b l e   d i s p e n s i n g   means  at  ground  l eve l   for  a p p l i -  

c a t i o n   of  the  f e r t i l i z e r   or  p e s t i c i d e   to  the  s o i l .   To  c o n t r o l  

the  r a t e   at  which  the  f e r t i l i z e r   or  p e s t i c i d e   is  r e l e a s e d ,   t h e  

s ize   of  the  bottom  o u t l e t   from  the  hopper  is  t y p i c a l l y   a d j u s t -  

able  in  accordance   with  c a l i b r a t e d   s e t t i n g s   and  the  hopper  i s  

f u r t h e r   equipped  with  some  sor t   of  s c rap ing   device   l o c a t e d   n e a r  

the  bottom  d i s c h a r g e   e . g . ,   f l u t e d   feed  wheel  or  s h a f t ,   t o  

promote  con t inuous   d i s c h a r g e   of  f e r t i l i z e r   or  p e s t i c i d e   i n  

accordance   with  the  r a t e   at  which  the  sp reade r   moves  a c r o s s  

the  f i e l d .   C o n v e n t i o n a l l y ,   t h i s   s c rap ing   device  is  a  r o t a t a b l e  

sha f t   equipped  with  s c r a p e r   b lades   or  f l u t e s   which  is  geared  i n  

some  manner  to  the  axle  of  the  sp reade r   so  tha t   i t   is  powered 

by,  and  r o t a t e s   wi th ,   movement  of  the  s p r e a d e r .   S p e c i f i c a l l y ,  

i t   has  been  found  tha t   some  p e s t i c i d e   products   e x h i b i t   a  

tendency  to  p u l v e r i z e   and  cake  around  and  immedia te ly   below  t h e  

hopper  o u t l e t .   F u r t h e r ,   the  r a d i a l l y   d isposed  b lades   or  c l e a t s  

on  the  feed  wheels  show  c o n s i d e r a b l e   wear,  becoming  to rn   and 

jagged  a f t e r   extended  use.  While  the  cause  of  these  p r o b l e m s  

has  not  been  e s t a b l i s h e d   with  c e r t a i n t y .   i t   appears   t ha t   t h e  

churn ing   a c t i o n   of  the  c l e a t s   acts   to  crush  and  p u l v e r i z e   t h e  



p e s t i c i d e   g r a n u l e s ,   caus ing   the  p e s t i c i d e   to  become  compac ted  

r a t h e r   than  f lowable   in  the  area  of  the  hopper  o u t l e t .   T h i s  

compacted  medium  promotes  ab ra s ion   of  the  c l e a t s   caus ing   t h e  

e x c e s s i v e   wear  o b s e r v e d .  

From  the  f o r e g o i n g ,   i t   is  apparan t   t ha t   c o n s i d e r a b l e  

advantage   would  be  ob ta ined   i f   the  h o p p e r / f e e d   wheel  a s s e m b l y  

cou ld   be  modi f i ed   in  some  way  to  avoid  the  problems  a s s o c i a t e d  

with  f l u t e d   or  c l e a t t y p e   feed  w h e e l s .  

U.S.  P a t e n t   541,966  d i s c l o s e s   a  f e r t i l i z e r   d i s t r i b u t o r  

made  up  of  a  hopper  d isposed   d i r e c t l y   above  a  feed  wheel  s u c h  

t h a t   f e r t i l i z e r   passed  through  the  bottom  o u t l e t   of  the  h o p p e r  

is  picked  up  by  the  feed  wheel  at  a  uniform  r a t e   and  d i s t r i -  

-buted  to  the  s o i l .   According  to  the  p a t e n t   t e a c h i n g ,   the  f e e d  

whee l s   are  p r e f e r a b l y   r ecessed   or  c o r r u g a t e d   so  as  t o  p r o v i d e  

s u i t a b l e   c a v i t i e s   or  cups  to  r e ce ive   the  f e r t i l i z i n g   m a t e r i a l  

for  d i s t r i b u t i o n .   The  hopper  po r t i on   of  the  d i s c l o s e d   d i s t r i -  

bu tor   is  a l so   equipped  with  an  a g i t a t o r   in  i t s   lower  p o r t i o n   t o  

s t i r   and  feed  the  f e r t i l i z e r   to  the  feed  wheels .   This  a g i t a t o r  

is  comprised  of  a  r o t a t a b l e   a g i t a t o r   s h a f t   h o r i z o n t a l l y   d i s -  

posed  in  the  hopper ,   sa id   a g i t a t o r   sha f t   being  f u r t h e r   e q u i p p e d  

with  a  s e r i e s   of  m e t a l l i c   rods  or  wires  bent  in  the  shape  o f  

loops  which  e n c i r c l e   and  are  a t t a ched   to  the  s h a f t   at  t h e i r  

c e n t e r   p o i n t s   and  f l a r e   out  at  t h e i r   end  p o r t i o n s   to  the  l e f t  

and  r i g h t   of  the  po in t   of  a t t a chmen t .   While  t h i s   a g i t a t o r  

des ign   d i f f e r s   from  the  f l u t e d   f eed  whee l   c o n s t r u c t i o n   c u r r e n t -  

ly  employed,  i t   does  not  appear  to  possess   any  p a r t i c u l a r  

advan tage   over  the  c u r r e n t   des ign .   For  example,   the  curved  end 

p o r t i o n s   of  the  a g i t a t o r   wires  which  f l a r e   l e f t   and  r i g h t   f rom 

the  po in t   of  a t t a c h m e n t   would  appear  to  be  p a r t i c u l a r l y  

s u s c e p t i b l e   to  bending  and  b reak ing   under  heavy  duty  u s e .  

F u r t h e r ,   i f   one  of  the  " f ree"   end  p o r t i o n s   of  the  a g i t a t o r   w i r e  

did  break  off   i t   can  be  f o r e seen   tha t   c o n s i d e r a b l e   damage  c o u l d  

be  done  to  the  r ema in ing   a g i t a t o r   wires   and  hopper  o u t l e t  

r e s u l t i n g   in  s i g n i f i c a n t   down  time  and  r e p a i r   e x p e n s e .  

An"improved  hopper  and  feed  wheel  assembly  for  a  f e r t i -  

l i z e r   and /o r   p e s t i c i d e   sp reade r   has  been  developed  which  m i n i -  



mizes  the  p roduc t   c rush ing   and  caking  t e n d e n c i e s   of  the  p r i o r  

ar t   hopper  and  f l u t e d   feed  wheel  des ign  while  at  the  same  t i m e  

being  s u f f i c i e n t l y   durable   to  p rovide   long  term  use  u n d e r  

a c t u a l   f i e l d   c o n d i t i o n s .   This  improved  assembly  is  comprised  o f  

an  open  topped  bin  or  hopper  having  a  concave  or  t ape red   e . g . ,  

"V"-shaped,   bottom  which  is  equipped  with  a  bottom  d i s c h a r g e  

opening  at  i t s   c e n t e r   or  lower  most  p o i n t ,   said  d i s c h a r g e  

opening  being  c l o s e a b l e   or  a d j u s t a b l e   in  size  by  means  of  a  

movable  p l a t e   which  is  l oca ted   below  and  is  a f f i xed   to  t h e  

hopper  bottom  and  which  moves  over  the  d i s cha rge   opening  i n  

accordance   with  c a l i b r a t e d   s e t t i n g s .   In  the  assembly  a c c o r d i n g  

to  the  i n v e n t i o n ,   the  hopper  is  f u r t h e r   equipped  with  a  h o r i -  

z o n t a l l y   d i sposed   feed  wheel  made  up  of  a  r o t a t a b l e   s h a f t  

t r a v e r s i n g   the  width  of  the  hopper  and  having  i t s   l o n g i t u d i n a l  

axis   d i r e c t l y   above  the  bottom  d i s c h a r g e   opening,   said  s h a f t  

being  a f f i x e d   to  a  longer   sma l l e r   d i ame te r   rod  which  is  a t -  

tached  at  i t s   ends  to  the  same  end  or  oppos i t e   ends  of  t h e  

s h a f t   i n s i d e   the  hopper  and  ex tends   outward  from  the  p e r i p h e r a l  

s u r f a c e   of  the  s h a f t   at  the  po in t s   of  a t t achment   and  is  b e n t  

back  in  a  d i r e c t i o n   s u b s t a n t i a l l y   p a r a l l e l   to  the  l o n g i t u d i n a l  

axis  of  the  s h a f t   in  a  s e r i e s   of  rod  l e n g t h s   which  s u b s t a n t i a l -  

ly  t r a v e r s e   the  l eng th   of  the  s h a f t   i n s ide   the  hopper,   each  r o d  

l eng th   being  jo ined   endwise  to  the  next  ad j acen t   rod  l eng th   by 

a  s e r i e s   of  r e v e r s e   bends  ex t end ing   s u b s t a n t i a l l y   around  t h e  

p e r i p h e r y   of  the  s h a f t .   To  ensure  optimum  sc rap ing   ac t i on   and 

movement  of  f e r t i l i z e r   and  p e s t i c i d e   p a r t i c l e s   out  of  t h e  

hopper  when  the  bottom  d i s cha rge   is  opened,  each  rod  l e n g t h  

t r a v e r s i n g   the  l o n g i t u d i n a l   axis   of  the  sha f t   is  f u r t h e r   b e n t  

r e l a t i v e   to  i t s   d i s t a n c e   from  the  sha f t   at  va r ious   p o i n t s   a l o n g  

i t s   l eng th   such  tha t   a  s e r i e s   of  p r o t u b e r a n c e s   are  formed  on 

each  rod  l eng th   with  the  combined  number  and  p o s i t i o n i n g   of  t h e  

p r o t u b e r a n c e   on  a l l   of  the  rod  l e n g t h s   being  such  tha t   a l l  

p o i n t s   along  the  rod  l eng ths   at  a  maximum  d i s t a n c e   from  t h e  

sha f t   as  de f ined   by  the  apexes  of  the  p r o t u b e r a n c e s   are  c o n -  

t r a c t e d ;   the  s h a f t   being  p o s i t i o n e d   so  tha t   the  apexes  of  t h e  



rod  p r o t u b e r a n c e s   c l o s e l y   approach  the  bottom  of  the  hopper  a s  

de f ined   by  the  bottom  d i s c h a r g e   opening  when  the  s h a f t   i s  

r o t a t e d .   When  the  hopper  and  feed  wheel  assembly  of  the  i n v e n -  

t ion   is  i n c o r p o r a t e d   i n to   a  c o n v e n t i o n a l   f e r t i l i z e r   a n d / o r  

p e s t i c i d e   s p r e a d e r ,   the  feed  wheel  is  connected   via  s u i t a b l e  

d r i v i n g   means  to  the  wheel  axle  such  tha t   the  feed  w h e e l  

r o t a t e s   as  the  s p r e a d e r   is  pu l l ed   over  the  f i e l d .  

The  hopper  or  s t o r a g e   bin  having  employed  i n  t h e   h o p p e r /  

feed  wheel  assembly  of  the  p r e s e n t   i n v e n t i o n   is  e s s e n t i a l l y  

c o n v e n t i o n a l   in  des ign   t ha t   i s ,   an  o p e n - t o p p e d ,   box  l i k e   o r  

c y l i n d r i c a l   c o n t a i n e r   having  a  concave  or  t a p e r e d   i . e . ,   "V"- 

shaped,   base  which  has  an  a d j u s t a b l e   opening  at  i t s   l o w e s t  

poin t   or  bottom  for  d i s c h a r g e   of  g r a n u l a r   p roduc t .   To  a v o i d  

p o s s i b l e   c o n t a m i n a t i o n   of  the  con ta ined   f e r t i l i z e r   a n d / o r  

p e s t i c i d e   and  to  ensure   o p e r a t i o n  s a f e t y ,   the  top  of  the  h o p p e r  

is  t y p i c a l l y   equipped  with  hinged  l id   so  t ha t   the  top  of  t h e  

hopper  can  be  c losed   dur ing   use.  The  d i s c h a r g e   or  b o t t o m  

opening  in  t h e ' h o p p e r   may  be  of  any  s u i t a b l e   c o n f i g u r a t i o n - -  

i . e . ,   r e c t a n g u l a r ,   ova l ,   t r i a n g u l a r   e t c . - - a n d   is  p r e f e r a b l y   i n  

the  shape  of  s l i t   which  is  t ape red   at  one  end  and  d i s p o s e d  

l o n g i t u d i n a l l y   along  the  c e n t e r   or  lowermost  po in t   of  t h e  

hopper  base.   To  r e g u l a t e   the  s ize   of  the  d i s c h a r g e   opening  and 

the  r a t e   at  which  g r a n u l a r   product   is  r e l e a s e d ,   the  hopper  i s  

s u i t a b l y   f i t t e d   with  a  movable  p l a t e   which  is  p o s i t i o n e d   imme- 

d i a t e l y   below  the  d i s c h a r g e   opening  such  t h a t   i t   can  s l i d e   o v e r  

and  cover  a l l   or  a  p o r t i o n   of  the  opening  in  accordance   w i t h  

c a l i b r a t e d   s e t t i n g s .   The  s ize   o f  t h e   s t o r age   bin  housing  em- 

ployed  in  the  assembly  a cco rd ing   to  the  i n v e n t i o n   may  vary  i n  

accordance   with  c o n v e n t i o n a l   p r a c t i c e   depending  on  the  s ize   o f  

the  s p r e a d e r   a n d  t h e   number  of  hoppers  p o s i t i o n e d   on  t h e  

s p r e a d e r .   T y p i c a l l y ,   the  s t o r a g e   bins  are  s i zed   to  hold  from 

about  50  to  about  150  pounds  of  g r a n u l a r   p roduc t   when  f i l l e d   t o  

c a p a c i t y .   The  s i de s   and  base  of  the  s t o r age   bin  is  s u i t a b l y  

f a b r i c a t e d   out  of  a  r i g i d   p l a s t i c   such  as  p o l y e t h y l e n e   o r  

p o l y p r o p y l e n e   or  out  of  shee t   meta l .   In  a  c o n v e n t i o n a l   s p r e a d e r  

c o n s t r u c t i o n ,   from 4  to  12  s t o r a g e   bins  are  p o s i t i o n e d   along  a  



h o r i z o n t a l   bar  or  frame  in  accordance   with  the  row  spacing  i n  

the  f i e l d   (30  to  40  inch  s p a c i n g ) .   The  p l a t e   employed  to  a d j u s t  

or  close  the  bottom  d i s c h a r g e   opening  from  the  hopper  o r  

s t o r age   bin  is  most  s u i t a b l y   c o n s t r u c t e d   out  of  metal  ( s t e e l   o r  

o the r   i ron  a l l oy )   or  p l a s t i c   coated  m e t a l .  

The  improvement  acco rd ing   to  the  i n v e n t i o n   is  c en te red   i n  

the  unique  des ign   of  the  feed  wheel  used  to  promote  u n i f o r m  

d i s c h a r g e   of  g r a n u l a r   f e r t i l i z e r   and /or   p e s t i c i d e   product   f rom 

the  hopper  or  s to rage   bin.  This  feed  wheel  is  made  up,  in  p a r t ,  

of  a  h o r i z o n t a l l y   d i sposed ,   r o t a t a b l e   sha f t   loca ted   in  t h e  

lower  p o r t i o n   of  the  hopper  with  i t s   l o n g i t u d i n a l   axis  d i r e c t l y  

above  and  s u b s t a n t i a l l y   p a r a l l e l   to  the  bottom  d i s cha rge   o p e -  

ning  of  the  hopper.   To  provide  the  a g i t a t i o n   and  s c r a p i n g  

a c t i o n   n e c e s s a r y   to  move  g r a n u l a r   p roduct   out  of  the  b o t t o m  

hopper  d i s c h a r g e   at  a  uniform  r a t e ,   the  r o t a t a b l e   sha f t   i s  

a f f i x e d   to  a  l onge r ,   small  d i amete r   rod  or  wire  which  is  a t -  

tached  at  i t s   ends  the  same  or  o p p o s i t e   ends  of  the  s h a f t  

i n s ide   the  hopper  and  wound  around  the  sha f t   in  a  novel  c o n -  

f i g u r a t i o n   tha t   promotes  a g i t a t i o n   and  s c r ap ing   while  m i n i -  

mizing  compact ion  and/or   p u l v e r i z a t i o n   of  the  g r a n u l a r   p r o d u c t .  

S p e c i f i c a l l y ,   from  the  po in t s   of  a t t a c h m e n t   at  the  same  end  o r  

oppos i t e   ends  of  the  r o t a t a b l e   s h a f t ,   the  sma l l e r   d iameter   r od  

extends   outward  from  the  p e r i p h e r a l   s u r f a c e   of  the  sha f t   for  a  

shor t   d i s t a n c e   and  is  then  bent  inward  to  an  o r i e n t a t i o n   which  

is  s u b s t a n t i a l l y   p a r a l l e l   to  the  l o n g i t u d i n a l   axis  of  the  s h a f t  

in  a  s e r i e s   of  rod  l eng ths   which  s u b s t a n t i a l l y   t r a v e r s e   t h e  

l eng th   of  the  s h a f t ,   each  rod  l eng th   being  jo ined  endwise  t o  

the  next  a d j a c e n t   rod  l eng th   by  a  s e r i e s   of  r eve r se   bends  

ex tend ing   s u b s t a n t i a l l y   around  the  p e r i p h e r y   of  the  s h a f t .   F o r  

opt imized   s c r ap ing   and  a g i t a t i o n ,   each  rod  l eng th   t r a v e r s i n g  

the  l o n g i t u d i n a l   axis  of  the  sha f t   is  f u r t h e r   bent  r e l a t i v e   t o  

i t s   d i s t a n c e   from  the  shaf t   at  va r ious   po in t s   along  i t s   l e n g t h  

such  tha t   a  s e r i e s   of  p r o t u b e r a n c e s   are  formed  on  each  rod  

l eng th   with  the  combined  number  and  p o s i t i o n i n g   of  the  p r o -  

t u b e r a n c e s   on  a l l   of  the  rod  l e n g t h s   being  such  t ha t   a l l   p o i n t s  

along  the  rod  l eng ths   at  a  maximum  d i s t a n c e   from  the  shaf t   a s  



def ined   by  the   apexes  of  the  p r o t u b e r a n c e s   are  c o n t a c t e d ;   t h e  

s h a f t   being  p o s i t i o n e d   so  tha t   the  apexes  of  the  rod  p r o t u b e r -  

ances  c l o s e l y   approach  the  bottom  of  the  hopper  as  de f ined   by 

the  bottom  d i s cha rge   opening  when  the  s h a f t   is  r o t a t e d .  

The  c e n t r a l   s h a f t   and  a t t a c h e d   rod  or  wire  winding  making  

up  the  improved  feed  wheel  of  the  i n v e n t i o n   are  s u i t a b l y   f a b r i -  

cated  from  any  c o n v e n t i o n a l   m e t a l l i c   m a t e r i a l   which  w i l l   r e s i s t  

wear  and  breakage  under  f i e l d   use  c o n d i t i o n s .   Iron  and /o r   i r o n  

a l l o y s   may  be  employed  as  the  m a t e r i a l   of  c o n s t r u c t i o n   for  b o t h  

the  c e n t r a l   s h a f t   and  the  wire  winding  with  s t a i n l e s s   or  m i l d  

s t e e l   being  p r e f e r r e d   and  s t a i n l e s s   s t e e l   being  most  p r e f e r r e d .  

T y p i c a l l y   the  c e n t r a l   s h a f t   is  c o n s t r u c t e d   f rom 1 /2"   to  1  1 /2"  

d i ame te r   s t a i n l e s s   or  t h i c k - w a l l ,   mild  s t e e l   t ub ing   with  3 / 4 "  

to  1"  s t a i n l e s s   d i ame te r   tub ing   being  p r e f e r r e d .   The  s m a l l e r  

d i ame te r   rod  or  wire  which  is  wound  around  the  c e n t r a l   s h a f t   i n  

the  unique  c o n f i g u r a t i o n   d e s c r i b e d   above  is  t y p i c a l l y   1/8"  t o  

1/4"  mild  or  s t a i n l e s s   s t e e l   rod  m a t e r i a l   and  p r e f e r a b l y   5 / 3 2 "  

s t a i n l e s s   s t e e l   rod.  In  a  s u i t a b l e   feed  wheel  c o n f i g u r a t i o n ,  

the  small   d i amete r   rod  ex tends   out  from  i t s   p o i n t s   of  a t t a c h -  

ment  to  the  c e n t r a l   s h a f t   so  t ha t   an  approximate   1/8"  to  1 / 4 "  

gap  e x i s t s   between  the  tub ing   and  the  apexes  of  the  p r o t u b e r -  

ances  on  the  l a t e r a l   rod  l e n g t h s   (rod  l e n g h t s   t r a v e r s i n g   t h e  

l eng th   of  the  c e n t r a l  s h a f t ) .   F u r t h e r   for  e f f e c t i v e   o p e r a t i o n ,  

i t   is  d e s i r a b l e   to  space  the  l a t e r a l   rod  l e n g t h s   by  means  o f  

r e v e r s e   bends  in  the  rod  so  tha t   t he re   e x i s t s   no  more  t h a n  

about  1/2"  between  l a t e r a l   rod  l e n g t h s .   S u i t a b l y ,   the  ends  o f  

the  rod  wound  around  the  c e n t r a l   sha f t   are  a t t a c h e d   to  t h e  

p e r i p h e r y   of  the  s h a f t   by  means  of  c o n v e n t i o n a l   w e l d s .  

The  feed  wheel  in  the  hopper  and  feed  wheel  assembly  o f  

the  i n v e n t i o n   is  s u i t a b l y   p o s i t i o n e d   in  the  lower  p o r t i o n   o f  

the  hopper  so  tha t   a  1/8"  to  5/32"  gap  e x i s t s   between  t h e  

apexes  of  the  p r o t u b e r a n c e s   of  the  l a t e r a l   rod  l e n g t h s   of  t h e  

feed  wheel  and  the  base  of  the  hopper  as  de f ined   by  the  b o t t o m  

d i s c h a r g e   opening.   The  c e n t r a l   s h a f t ,   i t s e l f ,  t r a v e r s e s   o r  

ex tends   a c ro s s   s u b s t a n t i a l l y   the  e n t i r e   width  of  the  h o p p e r  a n d  

can,  in  one  embodiment,  ex tend   through  the  s i d e s  o f   the  h o p p e r  



being  held  in  place  by  the  suppor t   provided  from  the  s ides   o f  

the  hopper  or  s u i t a b l e   b r a c k e t s   t he r eon .   P r e f e r a b l y ,   the  c e n -  

t r a l   sha f t   extends   s u b s t a n t i a l l y   ac ross   the  width  of  the  h o p p e r  

such  tha t   i t s   ends  approach  but  do  not  extend  through  t h e  

hopper  wa l l s .   In  th i s   p r e f e r r e d   embodiment,  the  c e n t r a l   s h a f t  

(and  feed  wheel)  is  a  hollow  tube  f i t t e d   over  and  a f f i x e d   to  a 
s m a l l e r   d i a m e t e r ,   so l i d   d r ive   sha f t   which  extends  through  e a c h  

side  of  the  hopper  and  is  f a s t e n e d   to  the  c e n t r a l   s h a f t   by 

c o n v e n t i o n a l   means,  i . e .   p r e s s u r e   c l i p s   or  c o t t e r   pins  which  

extend  through  holes  in  the  ends  of  the  c e n t r a l   s h a f t   o v e r -  

l app ing   the  dr ive   sha f t   in to   a  s i m i l a r   hole  d r i l l e d   through  t h e  

d r ive   s h a f t .   T y p i c a l l y ,   the  holes   cut  in to   the  s ides   of  t h e  

hopper  to  accommodate  the  dr ive   sha f t   are  f i t t e d   with  r e m o v a b l e  

bush ings   to  aid  the  f ree   r o t a t i o n   of  t he .  d r ive   sha f t   and  a t -  

tached  feed  wheel.   The  t o l e r a n c e s   between  the  dr ive   s h a f t   and 

bush ings   and  the  bushings   and  hopper  wal ls   are  minimal  t o  

p r even t   g r a n u l a r   m a t e r i a l   from  e s c a p i n g .   In  th i s   p r e f e r r e d  

embodiment,   the  feed  wheel  ( c e n t r a l   s h a f t )   is  c en t e r ed   r e l a t i v e  

to  the  hopper  wal ls   so  tha t   the  e f f e c t i v e n e s s   of  the  feed  whee l  

a g i t a t i o n   is  max imized .  

In  a  t y p i c a l   c o n f i g u r a t i o n   of  the  hopper  and  feed  whee l  

assembly  of  the  i n v e n t i o n ,   the  c e n t r a l   sha f t   of  the  feed  whee l  

or,  p r e f e r a b l y ,   the  dr ive   sha f t   a f f i x e d   to  the  c e n t r a l   s h a f t  

ex tends   beyond  the  hopper  s ide  panel  on  one  or  both  s ides   o f  

the  hopper  for  a  s u f f i c i e n t   d i s t a n c e   tha t   the  c e n t r a l   sha f t   can  

be  f i t t e d   with  a  s u i t a b l e   d r i v i n g   means  for  impa r t i ng   r o t a t i o n  

to  the  sha f t   e .g .   pu l l ey   or  gear  connected  via  a  be l t   or  c h a i n  

to  the  s p r e a d e r   dr ive  sha f t   or  a x l e .  

In  one  embodiment,  the  c e n t r a l   sha f t   ex tend ing   beyond  t h e  

hopper  side  panel  or  e i t h e r   or  both  s ides   of  the  hopper  i s  

p e r f o r a t e d   through  i t s   p e r i p h e r y   with  a  hole  sized  to  a c c o -  

modate  a  c o t t e r   pin  which  connec ts   the  c e n t r a l   sha f t   to  a 

l a r g e r   d iamete r   dr ive   sha f t   which  in  turn  is  connected  to  t h e  

wheel  axle  of  the  s p r e a d e r   by  s u i t a b l e   d r i v ing   means  e . g . ,  

chain  d r i v e .  



The  i n v e n t i o n   wi l l   now  be  f u r t h e r   e l u c i d a t e d   with  r e f e r -  

ence  to  the  d r a w i n g s .  

Fig.   1  is  a  s ide  view  of  a  f e r t i l i z e r   and/or   p e s t i c i d e  

s p r e a d e r / p l a n t e r   employing  the  improved  hopper  and  feed  w h e e l  

assembly  of  the  i n v e n t i o n   taken  in  p a r t i a l   c r o s s - s e c t i o n .  

Fig.   2  is  a  c r o s s - s e c t i o n   of  the  hopper  looking   down  on 

the  feed  wheel  and  hopper  base  from  l ine   2-2  of  F igure   1.  

Fig.   3  is  a  s ide  view  of  the  feed  wheel  a cco rd ing   to  t h e  

i n v e n t i o n .  

F i g .  4   is  a  p lanar   view  fo  the  p e r i p h e r y   of  the  p o r t i o n   o f  

the  c e n t r a l   sha f t   of  the  feed  wheel  a c c o r d i n g   to  the  i n v e n t i o n  

which  is  l oca t ed   i n s i d e   the  h o p p e r .  

R e f e r r i n g   to  F igure   1,  a  s i m p l i f i e d   v e r s i o n   of  a  f e r t i -  

l i z e r   and /o r   p e s t i c i d e   s p r e a d e r / p l a n t e r   employing  the  improved  

feed  wheel  and  hopper  assembly  of  the  i n v e n t i o n   i n c l u d e s   a  

f r o n t   mounted  seed  hopper  1  and  a  rear   mounted  f e r t i l i z e r  

and /o r   p e s t i c i d e   hopper  2,  ( t y p i c a l l y   4  to  12  hoppers   a l i g n e d  

in  p a r a l l e l   accord ing   to  the  row  spac ing)   which  s i t   on  a  main  

frame  3,  c a r r i e d   by  two  or  more  dr ive   gauge  wheels  4.  A l so  

a t t a c h e d   to  the  main  frame  is  a  s e r i e s   of  c l o s i n g   wheels  5 ,  

(one  per  hopper)   for  cover ing   the  furrow  in  which  the  seeds  a r e  

placed  by  the  p l a n t e r   mechanism  ( d e t a i l s   not  shown).  The  f e r -  

t i l i z e r   and/or   p e s t i c i d e   hopper  2 ,  h a s   a  concave  or  t a p e r e d  

bottom  or  base  which  is  equipped  with  a  s l i t   shaped  d i s c h a r g e  

opening  6,  at  i t s   lowermost  poin t   for  r e l e a s e   of  a  g r a n u l a r  

p roduc t .   The  s ize   of  the  s l i t - s h a p e d   d i s c h a r g e   opening  6,  and 

r a t e   of  g r a n u l a r   p roduc t   r e l e a s e   is  c o n t r o l l e d   by  means  of  a  

movable  p l a t e   7,  which  s l i d e s   over  and  c l o s e s   the  d i s c h a r g e  

opening  in  accordance  with  c a l i b r a t e d   s e t t i n g s .   The  f e r t i l i z e r  

and /o r   p e s t i c i d e   hopper  is  a lso   equipped  in  i t s   lower  p o r t i o n  

with  a  feed  wheel  8,  having  the  unique  c o n f i g u r a t i o n   a c c o r d i n g  

to  the  i n v e n t i o n .   This  feed  wheel  which  is  d e s c r i b e d   in  g r e a t e r  

d e t a i l   below,  t r a v e r s e s   the  width  of  the  hopper  bottom  in  a  

l o n g i t u d i n a l   o r i e n t a t i o n   immedia te ly   above  the  bottom  d i s c h a r g e  

opening  and  is  f u r t h e r   connec ted   on  both  s ides   to  a  dr ive   s h a f t  

9  which  ex tends   through  the  s ides   of  the  hopper .   This  d r i v e  



s h a f t   is  f i t t e d   with  a  chain  gear  10,  on  one  end  e x t e n d i n g  

beyond  the  hopper  side  which,  in  t u rn ,   is  connected   to  the  a x l e  

of  the  dr ive   wheel  by  means  of  a  chain  11,  to  impart   r o t a t i o n  

on  the  feed  wheel  when  the  sp r eade r   is  pu l l ed   through  t h e  

f i e l d .   In  the  embodiment  shown  in  the  f i g u r e ,   g r a n u l a r   p r o d u c t  

is  r e l e a s e d   at  a  c o n t r o l l e d   ra te   from  the  hopper  bottom  d i s -  

charge  in to   a  r e c e i v i n g   spout  12,  which  is  connected   at  i t s  

bottom  to  a  d i s t r i b u t i o n   tube  or  hose  13,  l e a d i n g   to  a  d i s -  

penser   14,  held  in  p o s i t i o n   by  means  of  a  brace  15  to  the  main 

f r a m e .  

As  shown  in  Figure   2,  the  feed  wheel  8  of  the  i n v e n t i o n   i s  

c e n t e r e d   in  the  concave  base  of  the  hopper  2,  at  a  point   imme- 

d i a t e l y   above  the  d i s c h a r g e   o u t l e t   (not  shown).  This  feed  whee l  

comprised  of  a  c e n t r a l   shaf t   or  tube  16,  and  an  a t t a c h e d ,  

s m a l l e r   d i amete r   rod  winding  17  of  a  unique  c o n f i g u r a t i o n   ( s e e  

be low) .   R e f e r r i n g   to  both  F igures   2  and  3.  i t   can  be  seen  t h a t  

the  c e n t r a l   s h a f t   16  of  the  feed  wheel  t e r m i n a t e s   i n s i d e   t h e  

hopper  wal ls   and  is  connected  on  each  end  to  a  sma l l e r   d i a m e t e r  

s o l i d   dr ive   sha f t   9  by  means  of  a  p r e s s u r e   c l ip   18.  S p e c i f i -  

c a l l y ,   the  l a r g e r   d iamete r   c e n t r a l   sha f t   (hollow  tube  c o n -  

f i g u r a t i o n )   s l i d e s   over  the  sma l l e r   d i ame te r   d r ive   sha f t   to  t h e  

e x t e n t   t ha t   holes   in  the  p e r i p h e r a l   s u r f a c e   of  the  c e n t r a l   s h a f t  

and  a  bore  hole  through  the  dr ive  sha f t   can  be  l ined   up  and 

f i t t e d   with  the  c e n t e r   pin  of  a  p r e s s u r e   c l ip   to  hold  the  two 

s h a f t s   t o g e t h e r   in  r i g i d   f a s h i o n .   The  ends  of  the  so l i d   d r i v e  

s h a f t   8,  which  p r o t r u d e   through  the  hopper  wal ls   are  f i t t e d   on 

one  end  with  a  chain  gear  or  dr ive   sp rocke t   10  while  the  o t h e r  

end  may  be  s u i t a b l y   a t t a c h e d   to  a  hopper  twin  (not  shown).  The 

wal l s   of  the  hopper  p e n e t r a t e d   by  the  dr ive   sha f t   are  f i t t e d  

with  removable  bushings   19  in  the  dr ive   sha f t   holes  to  a l l o w  

f ree   r o t a t i o n   of  the  so l id   dr ive  s h a f t .   The  t o l e r a n c e s   be tween  

the  dr ive   sha f t   and  bushings  and  the  bushings   and  hopper  w a l l  

are  minimal  to  p reven t   g r a n u l a r   m a t e r i a l   from  e scap ing .   I n  

a d d i t i o n ,   the  p o r t i o n   of  the  dr ive   sha f t   ex tend ing   beyond  t h e  

hopper  wall  is  s u i t a b l y   f i t t e d   with  a  c o t t e r   pin  20  to  m in imize  



l a t e r a l   movement  of  the  feed  wheel  and  hold  i t   in  p o s i t i o n .   The 

smal le r   d i amete r   rod  winding  17  which  su r rounds   the  p o r t i o n   o f  

the  c e n t r a l   s h a f t   8  i n s ide   the  hopper  is ,   as  shown  in  F igures   3 

and  4,  a t t a c h e d   to  the  p e r i p h e r y   of  the  c e n t r a l   sha f t   by  means 

of  welds  21  at  each  rod  end.  From  the  p o i n t s   o f  a t t a c h m e n t ,   t h e  

sma l l e r   d i amete r   rod  is  bent  outward  from  the  p e r i p h e r a l  

su r f ace   of  the  sha f t   and  then  back  in  an  o r i e n t a t i o n   s u b s t a n t i -  

a l l y   p a r a l l e l   with  the  l o n g i t u d i n a l   axis   of  the  c e n t r a l   s h a f t  

to  form  a  s e r i e s   of  l a t e r a l   rod  l e n g t h s   connected   by  r e v e r s e  

rod  bends  22  which  extend  s u b s t a n t i a l l y   around  the  p e r i p h e r y   o f  

the  s h a f t .   To  provide  the  b e n e f i t s   of  the  i n v e n t i o n   e a c h  

l a t e r a l   rod  l eng th   is  f u r t h e r   bent  in  an  outward  d i r e c t i o n   f rom 

the  sha f t   p e r i p h e r y   of  form  a  s e r i e s   of  p r o t u b e r a n c e s   2 3 ,  

r a i s e d   the  same  d i s t a n c e   from  the  s h a f t   p e r i p h e r y ;   the  combined  

number  and  p o s i t i o n i n g   of  the  p r o t u b e r a n c e s   being  such  t h a t   a l l  

po in t s   along  the  l a t e r a l   rod  l e n g t h s   at  a  maximum  d i s t a n c e   f r o m  

the  p e r i p h e r a l   surace  of  the  s h a f t   as  de f ined   by  the  he igh t   o f  

the  p r o t u b e r a n c e s   are  c o n t a c t e d .  



1.  A  hopper  and  feed  wheel  assembly  for  a  f e r t i l i z e r   a n d / o r  

p e s t i c i d e   sp reade r   c h a r a c t e r i z e d   by  the  combina t ion   o f :  

an  open- topped  bin  or  hopper  having  a  concave  or  t a p e r e d  

bottom  which  is  equipped  with  a  bottom  d i s c h a r g e   o p e n i n g  

at  i t s   cen te r   or  lower  p o i n t ,   said  d i s c h a r g e   opening  b e i n g  

c l o s e a b l e   or  a d j u s t a b l e   in  s ize   by  means  of  a  movable  

p l a t e   which  is  l o c a t e d   below  and  is  a f f i x e d   to  the  h o p p e r  

bottom  and  which  moves  over  the  d i s c h a r g e   opening  i n  

accordance   with  c a l i b r a t e d   s e t t i n g s   and 

a  h o r i z o n t a l l y   d i sposed   feed  wheel  made  up  of  a  r o t a t a b l e  

sha f t   t r a v e r s i n g   the  width  of  the  hopper  and  having  i t s  

l o n g i t u d i n a l   axis  d i r e c t l y   above  the  bottom  d i s c h a r g e  

opening,   said  sha f t   being  a f f i x e d   to  a  longer   s m a l l e r  

d i ame te r   rod  which  is  a t t a c h e d   at  i t s   ends  to  the  same 

end  or  oppos i t e   ends  of  the  sha f t   i n s i d e   the  hopper  and 

ex tends   outward  from  the  p e r i p h e r a l   s u r f a c e   of  the  s h a f t  

at  the  po in t s   of  a t t a c h m e n t   and  is  bent  back  in  a  d i -  

r e c t i o n   s u b s t a n t i a l l y   p a r a l l e l   to  the  l o n g i t u d i n a l   a x i s  

of  the  sha f t   in  a  s e r i e s   of  rod  l e n g t h s   which  s u b s t a n t i -  

a l l y   t r a v e r s e   the  l eng th   of  the  sha f t   i n s i d e   the  h o p p e r ,  

each  rod  l eng th   being  jo ined   endwise  to  the  next  a d j a c e n t  

rod  l eng th   by  a  s e r i e s   of  r e v e r s e   bends  ex tend ing   s u b -  

s t a n t i a l l y   around  the  p h e r i p h e r y   of  the  s h a f t ,   each  o f  

said  rod  l eng ths   t r a v e r s i n g   the  l o n g i t u d i n a l   axis  of  t h e  

sha f t   being  f u r t h e r   bent  r e l a t i v e   to  i t s   d i s t a n c e   from 

the  sha f t   at  va r ious   po in t s   along  i t s   l eng ths   such  tha t   a 

s e r i e s   of  p r o t u b e r a n c e s   are  formed  on  each  rod  l e n g t h  

with  the  combined  number  and  p o s i t i o n i n g   of  the  p r o -  

t u b e r a n c e s   on  a l l   of  the  rod  l e n g h t s   being  such  tha t   a l l  

p o i n t s   along  the  rod  l eng ths   at  a  maximum  d i s t a n c e   from 

the  sha f t   as  de f ined   by  the  apexes  of  the  p r o t u b e r a n c e s  

are  c o n t r a c t e d ,   the  r o t a t a b l e   sha f t   being  p o s i t i o n e d   i n  

the  hopper  so  tha t   the  apexes  of  the  rod  p r o t u b e r a n c e s  

c l o s e l y   approach  the  bottom  of  the  hopper  as  def ined  by 



the  bottom  d i s c h a r g e   opening  when  the  sha f t   is  r o t a t e d  

and  f u r t h e r   a  means  for  ho ld ing   the  feed  wheel  i n  

p o s i t i o n   in  the  hopper  and  for  impa r t i ng   r o t a t i o n   on  t h e  

sha f t   of  the  feed  w h e e l .  

2.  The  hopper  and  feed  wheel  assembly  of  claim  1  c h a r a c t e r -  

ized  in  tha t   the  s h a f t   of  the  feed  wheel  is  a  hollow  tube  and  

the  feed  wheel  is  held  in  p o s i t i o n   in  the  hopper  by  means  of  a  

smal le r   d iameter   s o l i d   dr ive   s h a f t   which  ex tends   through  t h e  

hopper  side  wa l l s ,   said  hollow  feed  wheel  sha f t   being  s l i d   o v e r  

the  smal le r   d iamete r   d r ive   sha f t   and  a f f i x e d   t h e r e t o .  

3.  The  hopper  and  feed  wheel  assembly  of  claim  2  c h a r a c t e r -  

ized  in  t ha t   the  means  for  i m p a r t i n g   r o t a t i o n   on  the  s h a f t   o f  

the  feed  wheel  i n c l u d e s   a  b e l t   or  chain  d r ive   connected  to  a t  

l e a s t   one  end  of  the  s o l i d   d r ive   s h a f t   ex t end ing   beyond  t h e  

side  of  the  h o p p e r .  

4.  The  hopper  and  feed  wheel  assembly  of  claim  3,  c h a r a c t e r -  

ized  in  tha t   the  feed  wheel  is  p o s i t i o n e d   so  tha t   about  a  1 / 8 "  

to  5/32"  gap  e x i s t s   between  the  apexes  of  the  p r o t u b e r a n c e s   o f  

the  rod  l eng ths   t r a v e r s i n g   the  s h a f t   and  the  base  of  the  h o p p e r  

as  def ined   by  the  bottom  d i s c h a r g e   o p e n i n g .  
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